Plasma from BB/Wor rats increases insulin secretion by perfused rat pancreas.
Diabetes-prone (DP) BB rats develop spontaneous autoimmune diabetes mellitus in the context of multiple abnormalities of humoral and cellular immunity. Diabetes-resistant (DR) BB rats have phenotypically normal immune systems and rarely become spontaneously hyperglycemic, but can be rendered diabetic by in vivo immune elimination of T cells that express the RT6 surface alloantigen. To determine if humoral factors in these animals influence beta-cell function, we studied the effect of BB rat plasma on glucose-induced insulin secretion from the isolated perfused rat pancreas. We found that plasma dialyzed to remove molecules less than 14 kD from nondiabetic DR and DP BB rats significantly enhanced total insulin secretion [4806 +/- 711 ng (+/- SEM; n = 6) and 4968 +/- 1235 ng (n = 7), respectively] from perfused pancreata when compared with the effects of either plasma from Wistar-Furth rats (2585 +/- 336 ng; n = 9) or medium containing no plasma (1862 +/- 92 ng; n = 38). The presence of chemically induced diabetes was also associated with enhanced insulin secretion [3276 +/- 414 ng (n = 8) using alloxan and 3956 +/- 470 ng (n = 7) using streptozocin], but the greatest degree of enhancement was observed with plasma from spontaneously diabetic BB rats (6521 +/- 751 ng; n = 17). The enhancement of insulin secretion by BB rat plasma, both diabetic and nondiabetic (DR and DP), was characterized by preservation of first and second phase hormone release. Heat inactivation of acutely diabetic BB rat plasma did not affect its ability to stimulate insulin secretion. We conclude that the plasma of BB rats, both before and after the onset of autoimmune diabetes mellitus, contains a factor other than complement of greater than or equal to 14 kD that enhances insulin secretion in vitro from the isolated perfused pancreas.